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Synthetic procedures.
Methyl 3α-hydroxy-7-keto-24-nor-5β-cholan-23-oate (22). 7-KLCA (2 g, 5.12 mmol) was subjected to Beckmann degradation at C24 and methylation at C-23 furnishing 22 in 66% yield. The Beckmann degradation was previously described 1 .
Methyl (E)-3α-acetoxy-6-ethylidene-7-keto-24-nor-5β-cholan-23-oate (23). At the solution of the methyl ester 22 (1.32 g, 3.38 mmol) in dry pyridine (10 mL), an excess of acetic anhydride (3.2 mL, 34mmol) was added. After 2 h, the pyridine was concentrated under vacuum. The residue was poured into cold water (100 mL) and extracted with ethyl acetate (3×50 mL). The combined organic phases were dried (Na 2 SO 4 ) and concentrated to give a residue that was further purified by flash chromatography on silica gel using hexane/ethyl acetate 95:5 and 0.5% of triethylamine as eluent.
To a solution of diisopropylamine (7.2 mL, 51.0 mmol) in dry THF (50 mL) was added dropwise a solution of n-butyllithium (19.0 mL, 2.5 M in hexane, 47.6 mmol) at -78 °C. After 30 min, trimethylchlorosilane (8.2 mL, 64.6 mmol) was added. After additional 30 min, a solution of residue(1.46 g, 3.4mmol) in dry THF (10 mL) was added. The reaction was stirred at -78 °C for 45 min and then triethylamine (16.6 mL, 119 mmol) was added. After 1 h, the reaction mixture was allowed to warm to -20 °C, treated with aqueous saturated solution of NaHCO 3 (100 mL) and brought up to room temperature in 2 h. The aqueous phase was extracted with ethyl acetate (3x50 mL). The combined organic phases were washed then with saturated solution of NaHCO 3 , water and brine. After drying, the residue was evaporated under vacuum to give 2 g of residue, that was diluted in dry CH 2 Cl 2 (20 mL) and cooled at -78 °C. At this stirred solution acetaldehyde (960 µL, 17.0 mmol) and BF 3 ·OEt 2 (4.2 mL, 34mmol) were added dropwise. The reaction mixture was stirred for1 h at -60 °C and allowed to warm to room temperature. 170.5, 143.0, 130.6, 72.5, 54.7, 51.4, 50.7, 48.6, 45.3, 43.7, 41.5, 39.1, 38.8, 34.6, 34.2, 33.6, 33.4, 28.5, 25.9 (2C), 22.8, 21.3 (2C), 19.7, 12.7, 12 174.0, 170.5, 72.8, 61.9, 55.0, 51.4, 49.2, 48.7, 45.5, 42.9, 42.6, 41.4, 38.7 (2C), 35.6, 35.3, 34.9, 28.3 (2C), 26.5, 25.9, 24.8, 21.4, 21.3, 19.6, 13.0, 12 O (86:14) as eluent (flow rate 3 mL/min), gave 47 mg of 7 (54%, t R = 11 min) and 20 mg of 9 (23%, t R = 15 min).
6β-ethyl-3α,7β-hydroxy-24-nor-5β-cholan-23-ol (7).
[α] D 25 =+11.57 (c 0.14, CH 3 OH 71.8, 60.8, 57.5, 56.6, 51.5, 45.5, 44.8, 42.0, 41.4, 40.7, 40.3, 39.9, 36.9, 36.0, 34.2, 30.5, 29.6, 28.3, 26.2, 23.4, 22.0, 19.4, 14.7, 12.9 60.8, 57.9, 52.7, 51.4, 47.5, 43.7, 42.3, 41.0, 39.9, 37.5, 37.3, 36.7, 34.2, 33.3, 31.0, 29.6, 29.4, 26.2, 24.8, 21.6, 19.3, 14.5, 12 
6-ethylidene-3α,7β-dihydroxy-24-nor-5β-cholan-23-ol (10).
Compound 23 (100 mg, 0.22 mmol) was subjected to the same operative condition previously described for compounds 7 and 9. HPLC purification on a Nucleodur 100-5 C18 (5 µm; 10 mm i. S6 60.8, 58.0, 57.1, 46.1, 45.9, 45.1, 41.6, 41.1, 39.9, 37.0, 36.4, 35.8, 34.1, 30.9, 29.8, 28.1, 23.5, 22.5, 19.5, 12.7, 12.6 
Methyl 3α-toxyloxy-6α-ethyl-7-keto-24-nor-5β-cholan-23-oate (26).
Compound 24 (300 mg, 0.65 mmol) was treated with 0.5 M MeONa (13 mL) in dry methanol and stirred at room temperature over night, in order to obtain the deacetylation at C-3 and inversion at C-6. Then after addition of water and evaporation of the solvents, the residue was diluted with water and extracted with ethyl acetate (3 x 50 mL). The combined extract was washed with brine, dried with Na 2 SO 4 and evaporated to give 240 mg of a crude residue that was subjected to the next step without further purification. To a solution of a crude residue (240 mg, 0.52 mmol) in dry pyridine (10 mL), tosyl chloride (1.11 g, 12.2 mmol) was added, and the mixture was stirred at room temperature for 6 h. It was poured into cold water (30 mL) and extracted with CH 2 Cl 2 (3 × 30 mL), to give 270 mg of 26 (73% over two steps) that was subjected to the next step without further purification.
6α-ethyl-7α-hydroxy-24-nor-5β-cholan-23-ol (12). Lithium bromide (50 mg, 0.58 mmol) and lithium carbonate (42.2 mg, 0.58 mmol) were added to a solution of compound 26 (150 mg, 0.26 mmol) in dry DMF (10 mL), and the mixture was refluxed for 2 h. After cooling to room S7 temperature, the mixture was slowly poured into 10% HCl solution (10 mL) and extracted with CH 2 Cl 2 (3 × 30 mL). The combined organic layer was washed successively with water, saturated NaHCO 3 solution and water, and then dried over anhydrous MgSO 4 and evaporated to dryness to give 145 mg of oily residue (quantitative yield), that was subjected to next step without any
purification. An oven-dried 10 mL flask was charged with 10% palladium on carbon (5 mg) and the product obtained (145 mg, 0.25 mmol) and the flask was evacuated and flushed with argon.
Absolute methanol (5 mL) and dry THF (5 mL) were added, and the flask was flushed with hydrogen. The reaction was stirred at room temperature under H 2 (1 atm) over night. The mixture was filtered through celite, and the recovered filtrate was concentrated to give 110 mg of 27 (0.026 mmol, quantitative yield over two steps). Dry methanol (35 µL, 0.87 mmol) and LiBH 4 (435 µL, 2 M in THF,0.87 mmol) were added to a solution of 27 (50 mg, 0.124 mmol) in dry THF (5 mL) at 0 °C under argon and the resulting mixture was stirred for 3 h at 0 °C. The mixture was quenched by addition of NaOH (1 M, 248µL) and then allowed to warm to room temperature.
Ethyl acetate was added and the separated aqueous phase was extracted with ethyl acetate (3 × 15 mL). The combined organic phases were washed with water, dried (Na 2 SO 4 ) and concentrated.
HPLC purification on a Nucleodur 100-5 C18 (5 µm; 5 mm i.d. x 250 mm) with MeOH/H 2 O (9:1) as eluent (flow rate 1 mL/min), gave 32.5 mg of 12 (t R = 17.2 min, 70% 71.6, 57.5, 51.7, 48.6, 43.8, 43.4, 43.3, 41.5, 40.9, 39.1, 37.4, 35.2, 34.6, 29.4, 28.8, 25.0, 24.6 (2C), 23.5, 22.4, 22.0, 20.1, 12 4, 67.4, 60.8, 57.9, 51.8, 43.8, 42.8, 41.5, 41.2, 41.1, 39.9, 37.0, 34.2, 33.8, 31.3, 31.2, 29.4, 28.3, 24.6, 24.2, 23.3, 22.3, 19.4, 12.2, 12 
6α-ethyl-3α,7α-di(tert-butyldimethylsilyloxy)-5β-cholan-24-ol (30). 2,6-lutidine (5.35 mL, 46
mmol) and tert-butyldimethylsilyltrifluoromethanesulfonate (3.15 mL, 13.7 mmol) were added at 0 °C to a solution of compound 29 , prepared as previously reported 1 , (1 g, 2.3 mmol) in 30 mL of CH 2 Cl 2 . After 2 h stirring at 0 °C, the reaction was quenched by addition of aqueous NaHSO 4 (1M, 100 mL). The layers were separated and the aqueous phase was extracted with CH 2 Cl 2 (3×50 mL).
The combined organic layers were washed with NaHSO 4 , water, saturated aqueous NaHCO 3 , and brine and evaporated in vacuo to give 2.2 g of methyl 6α-ethyl-3α, 7α−di(tertbutyldimethylsilyloxy)-5β-cholan-24-oate in the form of colourless needles, that was subjected to next step without any purification. To a solution of methyl ester (2.2 g, 3.4 mmol) in dry THF (30 mL), at 0 °C dry methanol (412.6 μL, 10.2 mmol) and LiBH 4 (5.1 mL, 2M in THF, 10.2 mmol) was added. The resulting mixture was stirred for 2 h at 0 °C. The mixture was quenched by addition of 1M NaOH (6.8 mL) and then ethyl acetate. The organic phase was washed with water, dried S10 (Na 2 SO 4 ) and concentrated. Purification by silica gel (hexane/ethyl acetate 99:1 and 0.5% TEA)
gave 30 as a white solid (1 g, 68% over two steps). 57.7, 51.9, 51.7, 47.0, 43.7, 43.1, 41.6, 41.1, 37.1, 36.9, 36.8, 36.6, 34.5, 34.4 (2C), 31.3, 29.4, 26.7, 26.4, 24.6, 23.8, 23.5, 22.0, 19.2, 12.3, 12 7, 73.3, 71.3, 57.7, 51.7, 47.0, 43.7, 43.1, 41.6, 41.1, 37.1, 36.9, 36.8, 36.6, 34.5, 34.4 (2C), 31.3, 29.4, 27.0 (2C), 24.6, 23.8, 23.5, 22.0, 19 3, 71.3, 63.1, 57.7, 51.7, 47.0, 43.7, 43.1, 41.6, 41.1, 37.1, 36.8 (2C), 36.6, S12 34.5, 34.4, 33.7, 31.3, 29.5, 27.4, 27.0, 24.6, 23.8, 23.5, 22.0, 19.3, 12.3, 12.0 
